INTRODUCTION
============

Peritoneal recurrences from colorectal cancers are common, but in many cases, surgical resection is performed without preoperative recognition of multiple lesions.^[@ref1])^ However, single peritoneal recurrence is typically recognized, and such cases are likely to undergo complete resection. Nevertheless, there is no consensus regarding the surgical treatment of repeated peritoneal recurrences in colorectal cancer. In Japan, the Japanese Society for Cancer of the Colon and Rectum (JSCCR) Guidelines 2015 for the Treatment of Colorectal Cancer recommend that resection should be strongly considered when recurrence is observed in a single organ and complete surgical resection of the recurrent tumour is possible.^[@ref2])^

Here, we report a long-term survivor of colorectal cancer who underwent aggressive, frequent resection of peritoneal recurrences.

CASE PRESENTATION
=================

The patient was a 58-year-old woman who was admitted to our hospital with lower abdominal distension. Endoscopic examination of the colorectum revealed an ulcerated, circular lesion with a clear margin in the descending colon. The patient was diagnosed with descending colon cancer. The resection of the descending colon with lymph node dissection was performed in September 2006. The pathological findings revealed Stage IIA (pSS, pN0). No adjuvant therapy was administered.

After approximately 1 year from the first primary operation, computed tomography (CT) showed one peritoneal recurrences ([Figure 1A](#fig1){ref-type="fig"}). In July 2007, during the first recurrent operation, two peritoneal recurrences were recognized. The one in the pouch of Douglas was 8 mm in diameter and intraoperative rapid diagnosis was adenocarcinoma. The other in the left paracolic gutter was removed ([Figure 1B](#fig1){ref-type="fig"}). After the operation, 5 cycles of oral uracil and tegafur plus leucovorin as adjunctive therapy were administered over 6 months.^[@ref3])^

![Abdominal computed tomography shows a recurrent lesion in the left paracolic gutters (white arrow, A); the resected specimen (B); and the carcinoma in the cleavage plane (C).](2186-3326-78-0501-g001){#fig1}

After approximately 2 years from the first primary operation, CT showed two peritoneal recurrences in the paramedian region ([Figure 2A](#fig2){ref-type="fig"}) and in the pouch of Douglas ([Figure 2B](#fig2){ref-type="fig"}). In June 2008, in a second recurrent operation, two peritoneal recurrences were recognized in the omental fat and in the pouch of Douglas each, i.e. in all, four recurrent lesions were recognized. The two peritoneal recurrences in the omental fat were removed, and those in the pouch of Douglas were removed by low anterior resection of the rectum ([Figure 2C--E](#fig2){ref-type="fig"}). Postoperatively, the patient was administered oral chemotherapy with uracil and tegafur plus leucovorin for approximately 6 months.

![Abdominal computed tomography shows a recurrent lesion in the paramedian region (white arrows, A). The resected specimens are seen (C). Abdominal computed tomography shows a recurrent lesion in the pouch of Douglas (white arrows, left lower), the resected specimen (D), and the carcinoma in the cleavage plane (E).](2186-3326-78-0501-g002){#fig2}

In a follow-up study, CT showed one equivocal peritoneal recurrence on the uterus and right ovarian recurrence. Subsequently, 8 cycles of modified infusional intravenous fluorouracil and levofolinate with oxaliplatin and bevacizumab; 16 cycles of 5-fluorouracil, leucovorin, and bevacizumab; 17 cycles of irinotecan and bevacizumab; and 4 cycles of irinotecan and panitumumab were administered.^[@ref4])\ [@ref5])^ After approximately 5 years from the first operation, CT showed one peritoneal recurrence on the uterus and right ovarian recurrence ([Figure 3A](#fig3){ref-type="fig"}). In May 2011, in the third recurrent operation, one peritoneal recurrence on the uterus and right ovarian recurrence were removed by bilateral adnexectomy and Hartmann's procedure ([Figure 3 B, C](#fig3){ref-type="fig"}). After the operation, no adjuvant therapy was administered.

![Abdominal computed tomography shows right ovarian recurrence in the pelvic portion (upper white arrow, A), recurrence in the pouch of Douglas (lower white arrow, A), the resected right ovary (B), and the carcinoma in the cleavage plane (C).](2186-3326-78-0501-g003){#fig3}

After approximately 6 years from the first operation, CT showed one peritoneal recurrence in the ascending colon ([Figure 4 A](#fig4){ref-type="fig"}). In December 2011, during the fourth recurrent operation, one peritoneal recurrence in the ascending colon was removed by partial resection of the colon wall ([Figure 4 B, C](#fig4){ref-type="fig"}).

![Abdominal computed tomography shows a recurrent lesion attached to the ascending colon (A), the resected specimen (B), and the carcinoma in the cleavage plane (C).](2186-3326-78-0501-g004){#fig4}

Approximately 1 year from the fourth recurrent operation, multiple peritoneal recurrent lesions were detected on positron emission tomography. The patient did not desire further aggressive treatment. Eventually, a long-term survival of 6 years and 7 months from the first operation was obtained. The duration of "No adjuvant therapy" accounted for about 50% in all clinical courses [Figure 5](#fig5){ref-type="fig"}).

![This fugure shows the clinical courses.](2186-3326-78-0501-g005){#fig5}

DISCUSSION
==========

No previous reports have described frequent resections for frequent peritoneal recurrences in colorectal cancer. In many instances, the use of chemotherapy for treating recurrences in multiple organs, e.g. liver and peritoneum, has been reported.^[@ref6])^ Our case is the first report to describe four resection operations for frequent peritoneal recurrences in a single patient. In this regard, it is worthwhile to describe the surgical situation and postoperative course in detail.

There are no clear guidelines regarding the optimal regimen for colorectal recurrences; however, in Japan, the JSCCR Guidelines 2015 for the Treatment of Colorectal Cancer states the following.

"If recurrence is observed in a single organ and complete surgical resection of the recurrent tumor(s) is possible, resection is strongly considered." "If recurrence is observed in more than a single organ, resection can be considered if the recurrent tumors in all of the organs are resectable; however, there is no consensus on the effects of treatment.".^[@ref2])^ Accordingly, in our case, a maximum of four recurrent lesions were recognized at a single time, and it was therefore thought possible to resect the same. Consequently, R0 status (no cancer) was obtained after each operation.

The postoperative course noted in this case is possibly very rare; thus, it is possible that either this patient's cancer showed low malignant potential or the frequent resection of peritoneal recurrences carried a good prognosis. The duration of "No adjuvant chemotherapy" accounted for about 50% in all clinical courses. And this evidence suggests that the frequent and multiple peritoneal recurrences could be considered an option of aggressive resection for improved long-term survival.

In recent years, the advancement of anticancer drugs led to a significant underestimation of operative treatment, but our case appreciated that the surgical resection was among the most efficacious therapeutic approach in recurrent resectable colorectal cancer. Especially in terms of an optimal time of surgical resection, our case suggested that it was better to excise as soon as possible after detection of resectable peritoneal recurrences. The aggressive frequent resection made an important contribution to prevent the patient from ileus due to compression of peritoneal recurrences during the course.

Similarly, Ozawa *et al.* reported that few patients with peritoneal carcinomatosis from colorectal cancer survive for more than 5 years, and performing R0 resection with curative intent in association with postoperative adjuvant chemotherapy should be considered in appropriately selected patients.^[@ref1])^

However, most cases of peritoneal recurrence cannot be resected perfectly. In such cases, instead of complete resection, cytoreductive surgery is a potentially effective strategy. Cravioto-Villanueva *et al.* reported that cytoreductive surgery with hyperthermic intraperitoneal chemotherapy (HIPEC) is feasible and safe.^[@ref7])^ Bretcha-Boix *et al.* reported that cytoreductive surgery combined with HIPEC is a feasible technique that might increase patient survival.^[@ref8])^ This treatment protocol represents a potential cure for selected patients for whom no other alternatives are available. Our hospital is not equipped with the HIPEC system; therefore, in the present case, conventional adjunctive chemotherapy was selected. If the HIPEC system were available, further prolonged survival may be achieved.

In conclusion, we consider that in patients with colorectal cancer, the occurrence of frequent and multiple peritoneal recurrences that can be resected could be aggressively treated by surgical removal for improved long-term survival.
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